is free of noise, but noise is much more prevalent in certain types of imaging procedures than in others. Nuclear images are generally the noisiest. Noise is also significant in MRI, Computer Tomography (CT), and ultrasound imaging (US). In comparison to these, radiography produces images with the least noise. Fluoroscopic images are slightly noisier than radiographic images, for reasons explained later. Conventional photography produces relatively noise-free images except where the grain of the film becomes visible.
Recently, a new member of the emerging representation family of multiscale geometric transform is the socalled contourlet transform which was developed in order to overcome limitations of traditional multi-resolution common representation such as curvelets and wavelets.
Moreover, the contourlets transform has been efficiently used in medical image denoising [2] , and obtained higher quality recovery of edges. In our work, we present a biomedical image" Axial-transverse" denoising using wavelet, curvelet and contourlet transform. Extrema in gray scale images are often used to crudely extract the image structures. The image is considered as a topographic 
The Curvelet Transform
The Curvelet transform is a multiscale directional trans- A curvelet frame [15] {ϕ γ } is a wave packet frame on
than the Frequency shells is 2 k < |ξ| < 2 k+1 ; and the Angular Sectors is ∝ (ω, ξ) ≤ 2 −k/2 finally the approximation rate is optimal:
a We choose n largest coefficients
b And no frame can do better for jumps along C 2 curves.
c The wavelet expansion:
The Contourlet Transform
Recently Firstly, multi scale decomposition by the Laplacian pyramid [12, 13] , then we applied a directional filter bank to each band pass channel. The method used is: by ϕ(t 1 , t 2 ) = ϕ(t 1 )ϕ(t 2 ), and the passage from one resolution to the next is achieved by:
We used the DWT algorithm:
Axial-transverse MRI of ten patients were denoised using wavelet curvelet and contourlet transforms. Various types of noise like the Random noise, Gaussian noise, Salt, Pepper and speckle noise were added to this image.
• A multiplicative noise factor of 0.05 is used in case of speckle noise.
• In case of Gaussian white noise, the mean is 0 and variance is 0.05.
• A Noise factor of 25 is used for random noise.
• The noise density used in case of salt and pepper noise is 0.04.
The PSNR is the most commonly used as a measure of quality of reconstruction in image denoising [10] . The P SN R for both noisy and denoised images were identified using the following formula:
Mean Square Error (M SE) which requires two m × n grey-scale images I and K where one of the images is considered as a noisy approximation of the other is defined as [11] , The PSNR is defined as:
Here, M AX I is the maximum pixel value of the image.
The P SN R of the images denoised is compared using wavelet, curvelet and contourlet transform for each type of noise mentioned above. Then the mean and standard deviation of each noise was calculated.
Results And Discussion
We compared the result images after applying wavelet, Curvelet and Contourlet transform to MRI images. It can 
